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by 

K.  G.  Karimov 

The  first  observations  of  solar  prominences  by  the  Astrophysical  Insti¬ 
tute  were  made  on  a  non-eclipse  coronograph  of  Lyot’s  system  in  tre  hy¬ 
drogen  line  by  the  broad-band  filter  passing  through  a  5°-£  band.  iith 

the  filter  at  our  disposal  at  that  time  the  middle  of  the  band  passed 
throughjdid  not  coincide  with  the  hydrogen  lino  65 ^3  Tbe  H<^  was 

located  on  the  side  area  of  the  band  transmitted  through  the  filter. 

Of  all  th^  light  transmitted  by  the  filter  only  2JZ  was  on  the  line. 

In  this  way  our  filter  transmitted  a  continous  background  of  77X.  Not- 
wi thstanrling  this  inconvenience  wore  wore  successful  in  getting  a  number 
of  photographs  of  prominence." . 

With  the  aceuisition  in  1953  of  a  six-band  in-erferance  filter  pre¬ 
pared  in  th<  Institute  of  Crystallization  of  the  Academy  of  Sciences  by 
the  engineer  A.  P.  Gil’varg.  the  study  of  the  solar  prominences  in  the 
lino  Ha  became  more  effoctivo.  The  combination  of  tie  superior  dualities 
of  the  filter  with  the  splendid  atmospheric  conditions  of  our  observatory 

made  it  possible  to  see  the  thin  open  structure  of  the  prominences  and  the 

As 

chromosphere,  we  wont  on  accumulat ; ng  observational 

materiel  the  most  interesting  prominences  with  the  presence  of  motion  of 
the  centers  wore  subjected  to  analysis  (1).  As  has  already  been  reported) 
G.  M.  Idlis  proposed  a  system  of  analysis  starting  from  some  theoretical 
premises  for  the  evaluation  of  the  intensity  of  the  magnetic  fields  con¬ 
nected  -  ith  the  prominences .  Values  wore  obtained  for  the  intensity  of  the 
magnetic  fields  which  wor  compered  with  the  direct  determinations  in 

I 

accordance  with  the  Xe-’nan  effect — th"  splitting  of  the  lines  in  the 
magnetic  field  constructed  by  Babcock.  The  evaluation  of  t  h--  intensity 


of  tha  magnetic  fleld^as  obtained  by  U3j  amounted  to  4—7  gaussO.  and 
for  Babcock  practically  on  the  same  width  on  the  >'nf g©  of  the  sun 
where  there  were  solar  prominences  the  intensity  of  the  magnetic  field 
worked  out  as  2—4  gnussO* 

Our  observations  on  the  coronogrnph  on  the  territory  of t he  observe* 

tory.of  the  observatory  improved  each  timo  after  precipitation  when  the 

atmosphere  was  cleared  and  thof*  was  no  aureole  around  the  sun.  How- 
ful 

•v«rv  care  invest! -at ions  of  the  same  lnstniarnt  showed  CTthe  presence 
A 

of  some  shortcomings*  As  the  shortcoming  that  mattered  most  one  should 

consider  the  circumstance  th*it  Lyot’s  basic  idea,  the  Introduction  of  the 

Iris  diaphragm  for  the  cutting  off  of  diffraction  from  the 

not  lve 

edge  of  the  basic  object,  was^sufficiently  effec^  in  our  coronograph  (2). 
Behind 

KT.ii.1  J  the  Ians  of  the  field  In  the  direction  of  the  rays  there 
ound 

Is  inserted  a  canpCZZrmm*  objective  for  the  purpose  of  further  ing  the 

attelnment  of  perallel  light  beams.  Between  the  two  le^es  cf  t  hts  com¬ 
pound  _ 

fftma  objective  there  Is  located  the  iris  diaphragm  intended  for 

ellminatln:  tho  diffraction  fmm  the  basic  r  ~JI  objective. 

ound 

It  turned  out  that  with  the  correct  disposition  of  the  camplZ-I__Ji 
objective  with  relation  tv:  the  lens  of  the  field,  the  light  beans  with 
full  opening  of  the  basic  objective  were  trinmed  off  by  the  edges  of  the 
rim  of  the  compound  objective.  In  using  a  wide-band  filter  the  basic 
objective  was  diaphragneJ  by  um  up  to  120  am  end  the  •vignetting*  on  the 
edges  was  not  observed. 

Due  to  tho  small  trans-nittin  •  capacity  of  the  narrow-b<  nJ  filter 
wa  were  forced  to  take  out  the  diaphregaa  on  tho  basic  objective  end 
u^e  the  full  openin  •  of  the  objective  of  20"'  ram. 

I 

Keeping  in  mind  that  the  image  of  the  basic  objective  of  the  field 
lens  did  not  coincide 

with  th-'  iris  diarhrags,  and  /ith  full  opening  of 


5 


the  first  objective  the  Iris  diaphragm  did  not  perform  its  function, 
we  had  to  shift  it  to  a  place  mam  whore  e  sharp  image  of  the  basic  objective 
was  obtained.  For  this  th"  compound  objective  -f  the  old  system  toget  or 
with  the  diaphragm  was  shifted  almost  to  the  double  focus  distance  from 
the  lens  cf  t  he  field  (Til,  1),  na  and  only  ..*ith  such  an  arran  gement  of 
the  optics  of  th«  coronogmphy  was  one  able  to  get  an  image  of  t  he  basic 
objective  on  the  iris  diaphragm.  By  selecting  a  corresponding  opening  of 
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diaphragm  trimming  off  the 
diffraction  of  Oj 


Ill  1,  Now  system  of  the  coronograph,  C’  is  the  basic  objective, 
O2  ia  the  lon3  of  the  field,  0-j  is  the  compound  objective  which 
forms  the  imago. 


the  iris  diaphragm  it  was  possible  to  eliminote  completely  the  diffraction 
on  the  edges  of  the  'objective. 

In  this  case  the  compound  objective  already  performed  th"  function  of 
the  objective  forming  the  image.  In  this  way  cne  of  the  objectives  of 
our  corno  ;mph  of  the  old  ay-tom  was  completely  eliminated  from  the  coro- 

nograph.  The  scale  of  the  image  remained  as  before  and  the  eouivelent 

^  ,  was 

focus  ol  the  coronograph  wmmmm*  •»  five  meters  Ion;,  Right  behind  the 
last  object  stands  the  turning  prism  and  further  4n  the  slightly  converging 
beam  thero  is  placed  the  interferonce-polariint icn  filter.  The  convergence 
of  the  extreme  beams  amount-.  to  2,5°,  and  if  one  works  in  the  central  part 
of  the  frame  then  the  divergence  will  amount  to  about  1.5°. 

In  case  it  is  necessary  to  get  a  spectrum  of  the  cor  na  on  the  ocular 
part  f.  e  spectrograph  is  attached. 

Between  the  lens  of  t  h--  field  an  1  the  iris  diaphragm  there  arejpleced 
a  number  of  auxiliary  diaphragms  for  cat  c-  in;  the  dispersion  of  the  li*ht 


from  the  hl,;hly  convex  surface  of  th<?  C-'->  last  conpoual  objective.  The 
hlgfi  11  ?ht  from  the  second  surface  of  the  basic  objective  In  removed  by 
•  screen  placed  In  the  center  of  t  h»  Iris  diaphragm.E2>  Between  th-  basic 
lens  and  the  lens  of  the  field  there  are  placed  supplementary  dlaphragns. 

On  the  screen  playing  the  role  of  an  artificial  moon^ there  is  mounted 
a  reflecting  screen  at.  an  an  *le  of  45°  to  the  incident  rays  for  the 
purpose  of  transferrin.?  the  basic  11  ;ht  of  the  sun  out  of  the  tube  of  the 
coronogranh. 

These  enuoTnted  extremely  necessary  improvements  le£5d  to  a  considerable 
decrease  in  the  scattered  light  Inside  the  coronograph  made  It 

possible^  when  It  was  raise  !  to  great  height^  to  get  right  from  the  start 
a  spectrum  oft  he  corona,  and  furt:  or  on,  the  fora  of  the  corona  in  rays 
of  5303  X  with  th<-  aid  of  a  narrow-band  Interference  filter. 

for  obtaining  a  spectrum  of  toe  solar  corona,  in  the  workshop  of  the 
Institute^  there  were  prepared  spectro  Tophs  of  different  design.  The 
last  model  of  the  spectrograph  (Til.  ?)  S"'ta  consists  of  two  spherical 
mirrors  and  diffraction  lattices  with  a  concentration  in  the  second  order 
of  of  the  light. 


In  using  a  comp'  rt.raent  mirror  with 
a  focal  distance  of  500  im  /  nd  a  diffrae- 


^Tlleg.  wording 


tlon  lattice  yn  the  second  order  ^»the  Q 


dispersion  of  the  spec'.cgraph  amounted 

of  14  X/am. 

On  the  grounds  of  t  ho  observatory 


wa  mnde  trial  obnervnti 


cf  th"  spec¬ 


trum  of  th-  chromosphere  anil  tfd~~au£cnfi . 
Along  with  the  reso^rch~of~th<i:^so- 


*Qi>, 


m.  2.  Spectograph  on  the  co- 
ronogrnph.  Dispersion  I4  A/mo. 


lar  pronlwrcos  nnd  th"  perfuctin;  of  the  9 crWmnc graph  O  in  the  Section 


of  Solar  Physics  of  the  Institute,  beginning  with  the  year  1951  ouch  work 
was  done  In  investigating  the  regions  around  the  city  of  Alma-Alta  for 
the  building  of  a  high -mountain  corona  station  (3).  In  doin'  this  one 
kopt  in  mind  the  altitude  of  t  ho  existing  corona  stations 

ani,  principally,  the  local  conditions. 

The  elevation  of  our  observatory  i3  1,350  °  ebovo  sea  level,  C3  but 
the  <fi  fferer.ee  from  that  of  the  city  is  60C  m,  end  therefore  the  city 
smoke  to  a  certain  extent  affects  the  coronal  observation. 

Our  aim  was  to  get  away  frem  the  city  as  far  as  possible,  so  thet 
tho  city  would  not  affect  us  at  all.  In  this  we  especially  took  into 
account  th«*  difficulties  of  mountain  conditions.  The  steppe  heze,  •  in 


accordance  with  soon  observations^  rises  tc  a  height  of  2,000  a  a£ovo  sea 


level.  Th-Tol'ore  our  future  station  should  be  situated  lover  than  thi3 

A 


height. 


Our  investigations  of  various  regions  cf  the  mountainous 


environ  s__ 


the  city  of  Alma-Altn  revealed  n  number  of  adventagc3  of  the  Great  Alna- 


Alta  Lake  region. 

What  ero  these  advantages?  In  the  first  place,  the  existoncefof  a 
rood  to  an  altitude  of  2,6oc  m;  in  the  soccnd,  the  existence  of  electric 
curront  at  a  hei  ;ht  of  2,(*00  m;  and  in  the  third,  •  researches  of  the  op¬ 
tical  conditions  at  a  height  of  3»0^S  ®  (on  an  elevation  suitable  for  the 
construction  of  a  corcna]  station)  showed  that  the  rogion  of  the  Great 
Alcca-AltC.  Lake  in  comparison  with  *hc  observatory  has  the  fli  following 
advantages  j 


a)  the  transparency  factor  for  all  rays  or.  th^  average  is  greater 
by  5  to  7H  there — someti.nrs  * h<-  transparency  factor  is  0.902,  which 

I 

shows*  the  absence  of  dust ; 

t>)  th--  optical  dept  n  is  less  by  3^.^; 


(0 


e)  tho  aerosol e  component  of  the  optical  depth  is  less  by  35  ktt 1 
d)  the  aolar  aureole  In  the  r*  gion  of  the  Great  Alma-Altl  Lake  Is  one 
half  C3  as  much  In  comparison  with  the  observatory#  It  is  an  essential  point 
that  there  is  no  systematic  incrcaso  in  the  aureole  around  the  sun  in  the 
afternoon#  The  sharp  decrease  in  the  aerosol  component  shows  that  the  dust 
layer  is  lover  then  the  olevntlon  of  the  lake. 

A  determination  of  the  twinkling  of  tho  edge  of  the  sun  gives  a 
figure  of  0.9*#  but  by  an  evaluation  of  the  tvinkling  of  th"  stars  a  devia¬ 
tion  from  a  stral  -ht  line  of  0.(/t  there  being  case-,  however,  vhon  a  figure 
of  SCSI  O."*  was  obtained  for  the  twinkling. 

One  should  note  that  there  wa3  no  lncrea~o  or  decrease  noted  for  the  de- 

distance  from  renith 

pend»*nce  of  the  twinkling  on  the  g — r -«■»  of  the  sun  or  stars. 

If  one  takes  into  v„m«i,i»wHrn  that  the  main  du3t  layer  lies 

below  ?,0f'0  m  above  sea  Cat  level,  then  2,600  m  already  can  fully  satisfy  co¬ 
ronal  observations,  and  3,000,  it  stands  to  reason,  13  a  still  more  favorable 
elevation. 

The  considerations  pointed  out  above  ser  ed  as  a  basis  for  the  pcssfcle 

planning 

construction  of  a  high-mountain  station#  The  of  the  station  was 

in  two  stages,  Atjthe  present  tim'  there  is  a  final  plan  for  the  construction 

conflried  by  the  Presidium  of  the  Acad,  of  5c,  of  t  he  IESH  at  the<-co3t  of  one 

million  seven  hunired  thousand  roubles  of  'which  four  hundred  thousand  roubles 

hno  been  spent  fer  the  obtainin'  of  a  chroaosphere  telescope.  In  the  estimate 

a* out  seven  hundred  thousand  ro  tbles  are  enrav-ked  for  the  huiliinj  of  a  road 

about  2,5  km  l~ng  from  the  Great  Alan-Alt®  lake  to  the  site  selected.  Althou,d» 

th"  construction  of  th-  coronal  station  was  not  begun  on  the  elevation  first 

pfyti 

chosen  of  3,0?'  m  abov  sea  level,  in  the  autom  of  195U  ‘-be  Astroa*#cal  In3ti  - 

I 

tute  prepared  a  base  for  this  station  at  an  elevation  T,f>00  nu  The  need  for 
the  preparation  of  such  a  base  beceo'  urgent  in  connection  with  lie  obtaining  of 


n 

the  ch  r< -nos  ph  era  tolascopo  ■  nd  in  vi-*w  of  what  whs  l^arn^d  about  the  po- 


sihllity  of  observing  the  solar  corona.  Wo  apjeolod  for  assistance  to 
•.ha  administration  of  tha  Alma-Alt*  hydroelectric  works  who 

very  willingly  came  to  our  assistance.  Wo  obtained  four  standard  houses,  iuJG 
of  which  represented  an  exchange  for  ono  two-dwclli ng  s£ard  house,  and 
two  were  by  lea.«tuntil  April  1,  1955*  when  the  laboratory  and  living  eunr- 
tor.i  for  the  observers  ware  built.  Two  houses,  obta l no  i  ns  property  of  tha 
Institute,  wore  g.  converted  into  povilions  with  wings  which  can  be 

opened  up*  In  ono  of  th"  povilions  the  chromosphere  telescope  is  set  up, 
and  in  the  other  one  there  is  the  eclipse  coron -graph.  In  this  way  al¬ 
ready  by  the  beginning  of  the  construction  of  th"  coronal  station  the 

solar 

Astrophyslcal  Institute  hnd  organized  a  base  for  observation  of  the^co- 


rona, 


Beginnia;  with  December  1,  1954  regular  observations  have 

been  carried  on  of  the  re-,  coronal  line 
6374  X,  and  from  Deconhor  25,  1954  ob- 
^^ervations  have  been  made  of  the  green 
coronal  lino  5304  X  (Ill.  3). 
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Along  with  the  obtaining  of  the  lines 
on 


January  6,  1955  (i^ 


6371*.  and  5303  X 

^  regular  observations  were  bo gun  of 
the  form  of  the  corona  in  the  line  53°3 
X  with  the  aid  of  the  narrow-band  in¬ 
terference  filter  (Ill.  4)»  The  ab- 
sanco  of  good-^uelity  fresh  film  some¬ 
what  sloped  down  our  observation  work.  The  Commission  for  Observation 


Ill.  3.  Corona  lino  5303  X 

1/25/1955 


of  t  h"  Sun  Has  done 


considerable  work  in 


supplyin  ;  stations  of 


the  network  of  th--  sun  ser  ic-.  I  have  in  mind  th-* 


photohel  ie.-raph. 


t  h'  chrcraosph'-re^rhotoSj-heru  tel.-sc-.pe,  end  oth-r  things.  The  tv  has  de- 

tJ 

velo* -jd  an  ur  *ent  necessity  for  supplying  need  fresh  photographic  film 

4 


to  all  stations,  including  our  observatory.  The  lack  of  fila 
interrupts  the  carrying  out  of  our  program  of  tho  sun  service. 

The  initial  material  received  by  us  at  the  coronal  station  underwent 
adaptation.  In  this  regard^on  tho  table  of  the  spcct ropro joctor  there 
was  attached  a  photographic  element  0  with  a  slit  which  was  shifted  by 
a  ndenraeter  screw.  The  measuring  was  d?ne  with  an  enlagement  of  the 

GRAPHIC  NOT  REPRODUCIBLE 


Ill.  4  a)  Structure  of  the  corona  in  the  line  53°3  X  l/?5/5>* 


negative  by  fifteen  tin»’3.  The  reading  of  the  lino  and  tho  background 
waa  done  *ith  tho  aid  of  a  mirror^  galvanometer.  Later  oi^  contours 
were  constructed  for  the  lino  53°3  X  and  oeui valent  widths  woro  obtained 


fngstrora 


of  the  lines  in^units  of 


the  continuous  spectrum  of  t  he  sun. 


no  ■.  •  • :  >g.  .PRODUCIBLE 


Ill.  4  h)  Structure  of  the  corona  in  the  line  5333  ^  1/25 /55» 

Our  observations  are  bein  '  raado  at  a  distance  of  40*  from  the  edge 
of  the  sun,  and  therefore  wo  can  construct  the  course  of  tho  brightness 
of  this  lino  at  th«  distance  indicated  from  th*  edge  of  tho  sun  as  de¬ 
pends  on  the  position  an  :le. 

Besides,  we  were  able  to  make  the0MBn^  tnensure!a'nt3  of  t  he  filter 
observations  of  the  eourso  of  the  brightness  of  the  innor  corona  as  depends 
ce  the  tff f  jv  Itloo  angle  at  a  distance  of  40*  from  the  edge  of  the  sun 


1 

and  attached  to  the  aun  in  tho  area  of  the  continuous  spectrum  of  53°3 
f  gy  and  canpare  them  with  spectral  observations.  As  an  example,  in 
Ill,  5  wo  present  a  graph  for  one  of 
the  days  of  observation  (2/20/55) •• 

GRAPHIC  NOT  REPRODUCIBLE 

As  can  be  seen  from  this  graph,  the 
Change  in  the  course  of  brightness  of 
the  green  corona  is  reproated  in  bcjrth 

Ill.  5.  Comparison  of  the  cour~e 
casos.  In  some  of  the  position  an-  of  the  intensity  of  the  line  53°3 

X  in  accordance  -tth  the  position 

gles  tho  numerical  values  of  tho  angle,  2/20  '5^ •  I.  filter;  2,  spectrum 

brightness  do  not  coincide.  We  did  not  take  into  consideration  the 
contour  of  the  p*  rt  passed  through  the  filter  and  its  superinposition  on 
the  contour  of  the  emission  lines.  If  we  take  into  consideration  that 
the  width  of  tho  green  lino  5303  X,  in  accordance  with  a  number  of  authors 
(Lyot,  Waldroeor,  A.  A.  Kalinyak)  (1;,)  fluctuates  within  the  limits  of 
l.ll  X  and  2.2  X,  and  the  band  passed  through  the  filter  enount3  to  2  X, 
then  It  becomes  quite  clear  that  one  noeds  to  know  the  width  of  the 
linos  WMjMMfMMMNMMtin  th>'  separate  instances  in  order  tc  get 
tho  full  intensity  In  accordance  with  tho  position  angles  with  the  fil¬ 
ter  device. 

In  the  case  of  observing  th'*  spectrum  of  the  corona^  we  had  to  take 
into  consideration  instrumental  error  introduced  by  the  instrument  into 
the  observed  contour.  For  tho  preliminary  evaluation  of  the  instrumental 
contour  wo  mode  use^f  some dBHttVn  Frnuonhofer  lines  the  true  contour 
of  which  it  was  possible  to  obtain  from  Kinnaert’s  atlas.  Although  such  a 
computation  of  the  instr. mental  contour  is  not  ve-y  strict  (It  is  neces¬ 
sary  to  keep  in  mind  the  effect  of  the  residual  integrity  of  the  Frauen- 
hofer  lines)^  we  w-  re  successful  in  obtainin'  the  first  evaluation  of  tho 
instrumental  contour  and  to  get  its  true  width  from  the  observed  contour 


An  estimate 

of  the  green  line  of  th«  corona  53^3  X,  >rr  >a—  of  the  temp^ra- 

tura  of  the  corona  in  accordance  with  the  ratio  between  the  half-width 

✓ 

and  the  temrereture  by  our  measurements  t^aneClBaaav for  January  21, 

1955  wan  obtained  for  various  parts  of  the  coronas  3.28»10^,  1.54*10^, 

1«96»10^,  and  2.06*10^  degroes.  With  the  chromosphere-photosphere  tele- 

aeore because  of  the  absence  of  the  interference  filter,  up  to  tirae 
v  50  no 

<Aa  '  photograph  of  the  chromosphere  has  been  obtained,  but  ob¬ 

servations  are  being  mede  of  the  photosphere.  Preliminary  winter  ob- 
aervationa  show  thnt  the  images  of  best  quality  are*C&Unoon#  Such  wore 
our  prolininnry  results. 

of 

let  us  consider  for  a  mnevnt  the  proHoms^and  the  outlook  for  the 
development  of  a  cornel  station.  In  t*e  first  place,  as  has  already  been 
noted  by  the  academician  V,  G,  Fesenkn •>  at  tuis  session  we  ha  -e  to  consider 
the  question  as  to  v^ero  the  coronal  station  is  to  be  built. 

The  elevation  of  the  Initially  chosen  area  for  the  construction  of  t^e 
coronal  station  differs  from  t’e  elevation  of  the  base  of  the  coronal  sta¬ 
tion  by  38s  m,  As  has  been  repo -ted  at  the  base  of  the  station  observations 
of  the  solnr  corona  are  already  going  on,  both  with  the  spectrojraph  and 
the  narrow-band  filter.  This  means  that  the  basic  aim— the  observation  of 
the  solar  coronn  is  already  bolnj  realized.  If  one  apealcof 

improvers  nt  4lk t  he  observations,  clearly  it  is  necessary  to  go  up  to  a  such 
higher  elevation  than  the  region  of  the  the  Great  AlmB-Alta  Lake.  Our  mba 
anntfab  experience  in  the  operation  of  the  bane  of  the  station  in  the  win¬ 
ter  period  am  has  shown  that  when  t  ere  are  great  snow  drifts  the  most 
access!  le  place  is  our  base,  but  the  area  at  the  elevation  of  3»n00  M 
is  r>ul te|acces3ible,  Besides,  in  the  winter  period  there  is  difficulty 

there  in  the  water  a  irr'.y,  Tn  taking  into  atfglMmn  consideration  t'  e 
difficulties  of  the  orere'ion  we  a*  he  •«nr  tlmr  should  not  forget  the 


// 


difference  in  the  atmospheric  conditions.  There  should  not  be  any  con¬ 
siderable  difference  in  t^o  fnctor  of  transparency  nr.d  the  magnitude  of 
the  aureoles  betv.’oen  tKe  lake  o nd  the  chosen  site.  If  there  is  such  a 
difference,  however,  it  would  be  possible  to  detect  it  with  photoelectric 
devices.  Cones'- uontly,  one  con  only  talk  about  the  difference  in  the  eual- 
ity  of  the  inngosfe.  Our  initial  parallel  observations  conducted  at  the 
end  of  19 "jk  at'««  elevatiorBof  Jt000  and  2,f>00  did  not  show  a  considers  1** 
difference  in  the  winkling.  But  such  observation.-  should  be  continued  un¬ 
til  tho  problem  of  tho  microclimate  of  one  or  another  rloce  is  cleered  up. 
This  i3  the  mo-t  Important, 

from 

Our  observations  conduced  ta  the  region  of  the  lake  for  the  chromo¬ 
sphere  by  means  of  the  prominences  th  tough  a  filter  with  the  aid  of  o 

co-onogreph  showed  a  comparatively  :ood  ounlity  of  the  images.  Tho 
^problem  of  the  place  of  the  construction  of  the  coronal  cftTSfc  i  station 
should  be  subjected  to  special  observation  an  1  the  existin'  station  should 
be  st  rengfened.  In  *h«’  second  place,  in  th"  sci-  ntif  ic-research 

plan  of  the  station  there  is  pro-'i  ed  for  conduct  of  research  in  he 
following  directions, 

1.  Spactrophotomr*  ric  researches  of  the  solar  corona  and  dete -mi nation 
of  t  he  true  contours  of  the  separate  tmission  linos',  the  obtaining  con3e- 

->  r»t 

euontly,  of  the  temperature  and  den  ity  in  th-'  different  parts  of  the  co¬ 
rona,  and  research  of  th»  shifting  of  coronal  lines. 

•  Resoarch  of  th"  structure  of  the  internal  corone  withf  the  aid  of 
interference polarization  filters.  Especial  'interest  i3  affordod  by 
th"  clarification  of  the  nature  of  tho  #  cromosphe re  material, 

2, Tha  continuance  of  tho  rose-  rch  work  or*  the  solar  prominences  in  con¬ 
nection.  with  th"  possibility  of  clarifying  the  ten-ion  of  the  mn.’psetic 

fi'  Ids.  As  has  aln-ndy  5  ee*n  ropored;at  the  rnd  of  195^*  at  the  observa¬ 
tory,  in  accordance  vith  formulas  develope  '  by  G.  K.  Idlis,  tho  magnetic 


a 

flolds  la  th'  prosin'- tie*? 9  mom  determined  on  the  basin  of  research  of 

their  internal  movements  in  th».  picture  plane*  There  appeared  in  the  course 

only 

of  about  a  year  and  a  half  altogether^  few  examples  of  the  characteristic 

prtatlnenc' s  with  groat  systematic  motion  amnn;  those  photographed  by  the 

Section  of  the  Physics  of  t  ‘a  Tun  on  the  corona,  to  which  pronrin- nc*  3  ell 
—£ft  1  r* 

five  of  th*’  worlMOonP’  estina-.r.s  ware  nprlied.  However,  for  there  all 
the  evaluations  agreed  well  wi  th  each  other,  mutually  checking  each  other, 
and  the  correctness  of  the  intensity  of  the  field  obtained  is  confirmed 
by  the  data  of  the  corresponding  aagnntogmm  by  Babcock  for  the  disk  of 
the  sun. 

An  analysis  of  the  klneaat  graphic  material  published  by  Larmor  showed 
that  the  precision  of  th--  evaluation  of  th-i  field  meanwhile  remains  the  same 
as  with  the  ordinary  consecutive  photograph  with  the  regular  film  camera. 

In  these  circumstances,  vh  -n  the  mo-em-nts  in  the  prominences  have  a 
completely  irregular,  chaotic  character,  from  the  five  developed  formulas 
for  the  evaluation  of  t ha  intensity  of  the  magnetic  field,  only  one  renv  ins 
as  applicable  (parity  of  *h»  magnetic  and  turbulent  energy),  but  this  eval¬ 
uation  can  be  relied  on  completely  -ince  it  corresponds  veil  with  the 
others  when  the  others  are  physical. y  arelicable.  In  this  connection  E.  Ye. 
Duiov  at  the  Crimean  Observatory  determined  tve  average  value  of  the  mng- 
netic  fl<-ld  in  a  tyrical  piooinonce  right  on  the  basis  of  this  evaluation 
and  got  a  result  about  of  the  same  order  as  we  did  for  the  individual 
prominences. 

One  of  the  five  developed  formulas  load--  to  the  same  value  of  t  he  field 

as  do  the  others,  for  the  coronal  prominences  (formed  in  the  corona),  and 

to  zero  for  the  chromosphere  prominences  (ejected  from  the  chromosphere). 

1 

This  creates  a  good  WBHHHI  possibility  for  classifying  the  prominences 
as  coronal  and  chromospheric,  observing  th- m  in  any  state  of  development. 


but  not,  necessarily,  from  the  very  beginning. 

If  thn  movement  in  the  prominence  finds  itself  at  the  limit  of  pre- 
cislon,  then  it  is  possible  to  .give  at  least  a  superficial  evaluation 
of  the  magnitude  of  the  fiel'. 

It  is  desirablo  to  have  a  large  amount  of  cantorial  co-'-rin.-  many 
years  for  statistical  rosearcs  of  the  dependence  of  the  tension  of  the 
magnetic  field  on  the  phoso  of  *V  solar  cycle,  the  geographic  latitude, 
and  the  elevation  above  the  surface  of  the  sun. 

To  obtain  such  material  it  is  necessary  to  organize  systematic  pho*c- 
graphin:  of  the  prominences,  taking  ricru.  es  f"~ "  ‘Z,Z£3  each  series  e  -ery 
20  to  30  seconds.  It  would  be  very  desirable  for  such  a  prognn  to  tc 
included  in  the  Sun  Service  and  carried  cn  at  all  the  respective  observa¬ 
tories,  and  the  data  on  the  spoeds  of  motion  of  the  prominences  in  the 

on 

picture  plane,  and  thereby  also^the  magnetic  fields  to  b  e  found  there, 

*  *° 
such  as  prosentj  interest  for  the  study  of  solar  activity,  be  conc.n  trated 

at  our  coronal  station. 

Tha  procedure  suggested  for  the  determination  of  the  magnetic  fields  on 
the  sun  substantially  suprlcnents  tha  procedure  based  on  iceman's  ef¬ 
fect,  but  4m  is  not  oft  overlapped  by  it,  since  the  letter  is  applicable 
only  within  the  limit"  of  the  solar  disk.  If  a  'urbulent  mo' ion  of  thin 
structure  wore  o' served  in  the  corona,  ther^BH  analogous  da t-  rmi nations  of 
the  mignotic  fiel  3  could  be  made  also  outside  of  the  prominence?  in  t -e 
corona.  Thi"  .ould  be  a  substantial  addition  to  t he  deternd nat inn  of  the 
nrgnetic  field  at  the  respective  level  of  the  corona  1th  the  aid  of  the 
nensurem  nt  of  the  circumferential  polarization  of  the  radio  emission  of 
the  sun. 

3.’  With  the  aid  of  the  chromosphere  telescope  rvse  rch  of  t  :r  chrc-mo- 


sphere  flares 


/* 

In  recent  years  •  great  doal  of  attention  nas  been  paid  to  the  re¬ 
search  of  chromosphere  flaros—  brief  phenomena  In  the  lower  strata  of  t  he 
sun*s  atmosphere  accompanied  by  the  emission  of  a  considerable  amount  of 
energy* 

Badloast ronoaical  observations  sho/  that  In  the  corona  there  occur 

ci;« 

rather  fre-  uontly  spernCZ)  Phenomena  of  great  pc/er.  Along  with  the  rather 
splashes 

rare  lrr ^e^accomrenyln  •  the  chromosphere  flares  and  excited  b/  corpuscular 
streams  -'hlch  are  radiated  from  t  a  re -ions  of  the  flares,  there  are  ob¬ 
served  "Isolated  flares*  of  radio  emission  excited  by  relate- lstic  par  Idea. 
The  frequency  of  -  ho  isolated  splashes  1*  ten  times  that  of  t ha  great  aple- -i*s 
(several  hundred  durln  •  a  thousand  heurs),  T""ir  duration  Is  2  or  3  sec. 

A  very  attractive  Idea  is  that  of  developing  a  procedure  w-.lch  odd 

#/4 

make  It  possible  to  folio/  the  si  oraC3  effects  In  the  corona  In  the  optical 
range.  It  is  clear  that  as  a  basis  for  such  a  procedure  one  should  use 
apectro-electrophotoca-trlc  vSZSSfSam  principles.  One  should  keep  in  mind 
the  two  variants  of  the  coronal  eloctrophotomete-. 

~to 

The  first  is  a  monochromator  connected  with  a  coronograph.  On/ the  _ 

saeond  O  slit  of  the  nrnochromntor  there  is  projected  the  region  of  the 
green  line.  By  means  of  a  jointed  little  mirroj  or  a  CSM  plane-pe  allel 
00  pl  ate^th*-  line  i-  prrloilcnlly  shifted  along  the  focal  plane.  Behind 
the  aocond  slit  t  ere  is  located  the  photcaa^MlM  mtdtipl ier.  A  signal 
from  the  photo  mult  ifile-  after  amplification  posses  to  t  V  cathode  oscil- 
lo-rmph  th*-  horizont»l  scanning  of  which  i-  synchronized  ith  *h*  *wift- 
i«H  of  the  reen  line  in  the  focal  plane.  In  this  way  on  'he  screen  of 
the  oscillograph  on-  can  obser- e  *he  contour  cf  the  green  line.  By  rapid¬ 
ly  contouring  t!e  input  slit  of  the  mom-hromator  around  the  limb  t‘ e  ob- 

i  - 

aerv.  r  is  able  to  seek  out  the  region* wit-i  er.  ar.otatlous  contour  caracter 
study  ft  in  detail. 


of 

The  second  variant  of  the  elec'. ropho !.ore t e r  i3  th-  electrophotometcr 
with  the  interference -polar!  motion  filter.  It  nay  bo  derignod  so  that 
on%  the  screen  of  th  oscillograph  (cathode-ray  or  loop-tyro)  there  will 
be  formed  an  1  range  of  the  full  intensity  of  the  green  corona  in  some  sec¬ 
tion  parallel  to  the  radius  of  the  sun. 

If  we  make  th-  slit  automatically  go  around  the  limb  'hen  one  prec- 
ticnlly  make  a  continuous  rocooding  of  the  change  in  the  form  of  t  he  co¬ 
rona.  It  is  clear  that  such  an  elect rophotomnter  would  enable  one  ^uickly 
the 

to  obtain^reoults  required  for  the  surface  of  t  he  -un. 

The  conposi ‘ ion  of  sucK  ©"uipcv  nt  i-  euite  realizable  for  the  racun- 

attachment 

tain  ohser  at.ory.  At  the  present  time  on  electrophotonet ric  C  ±at  is 

beinp  made  v-.ich  •'ill  enable  one  to  test  £3  exp  rimentelly  the  possibility 

of  th»  creation  uf  th<  firs’,  variant. 

ii.  The  chromosphere  ond  the  coronc  pro- e  to  be  the  sources  of  the 

radio  irradiation  of  the  sun  in  the  centimeter  uni  decimeter  ranges,  and 

the  corona  in  the  meter  range.  Researches  of  recent  years  have  shown  that 

tho  region  of  radiation  of  high  intensity  in  the  docimeter  renge  coincides 

apparently  with  coronal  condensations  (see,  for  exa.nple,  the  work  of 

Kristiansen  with  'he-  intcrfon-nvitcr  on  the  21  -cm  wave  /Australia/  <B*I  and  that 
of  _ 

Covington  wi'h  the  wave-guide  linear  antonnjon  the  10-cm  wave  /Canada  ). 

Tho  study  of  ?  he  spectrum  of  the  radiation  of  the  disturbed  sun  in  the 

meter  range  (..’i  Id  -Murray  and  Rc:$  convincingly  points  to  the  fact  tL.at  ‘he 

radio 

anomalous  optical  an.  emission  are  genotically  connected.  The  study 

of  the  spectrum  of  t  ho  istu^ed  sun  made  i*  possible  to  reveal  th*  existence 

both  Cf tfAfr- 

in  i  ha  solar  crown  of  po'erful  sporadic  corruscular  streams,^  comparatively 
slo.’  ones  (cor->’ln  *  ing  ith  the  •  g  r*  ■  a  t  sploshes*  f*  e  sources  of  -.’hich  have 
a  spac'd  of  10 1  km/sec',  end  of  relati-  is'ic  ones  (sources  of  isolated 

splashes)  •  In  thi3  way  radio  astronomy  p  oven  tote  a  new,  powerful 

rasthod  of  mnkin;  non-eclipse  studies  of  the  corona. 


It  appears  to  bn  completely  unhuestionablc  th'>t*th<-  conduct  of  non- 
ecllpso  msoarch  of  t  he  corona  it  l:i  necessary  to  use  both  of  th-!  existent 
n»t hods— the  optlcnl  and  te  radlo-as' ronomlcal.  It  is  clear  also  that  it 
would  bn  caqp  of  great  value  to  locate  at  the  same  spot  the  observation  with 
the  coronagmph  an!  that  with  the  radio-astronomical  apparatus.  For  this 
purpose  it  Is  necessary  to  set  up  the  proper  radio-astronomical  equipment, 
a  list  of  which  we  shall  make  up  '•oon. 

The  radio  •el»:scop>-  on  t’e  10-cn  wave  for  th*-  con'lnuous  automatic  re¬ 
cord  in  :  of  th*  full  eaii-'i  on  of  the  whole  mdio-irmdia'  in »  disk.  "  he 

dlrectivi tv 

width  of  the  lohe  of  the  diagram  of  the  between  the  pcints 

of  the  half  paver  should  be  from  1  to  3°.  For  such  a  radio  telescope  on* 
mny  n»<k*  u- e  of  the  rent  in;  end  antenna  rart  of  the  social  unit  oh-rinod 
by  the  Institu  e.  In  doinj  this  sene  modifications  will  be  ro-ulOred,  which 
can  be  accompli  had  by  tho  observatory  force.  The  settln  ;  ur  and  the  util¬ 
ization  of  such  a  radio  teloscopo  proves  to  be  a  comparatively  si:. pie  prob- 

a 

lem,  and  this  problem  In  th  development  of  the  radio-astrcncmical  projects 
ahouldbe  solved  first.  Its  solution  will  enable  one  to  research  sys¬ 
tematically  the  dependence  of t  ho  increased  emission  on  the  10-cm  wave  on 
the  total  intensity  anti  ot  er  proper?. i*'s  of  the  coronal  condensation. 

With  a  more  distant  perspective  one  cen  foresee  the  need  for  the 
gpti  follcr-ia;  eenlpnenti 

a)  Itedlo  * elnscope  on  waves  8  tarn  to  20  cm  in  length  with  hi -h  direc¬ 
ti  ity  (5'— 15'  between  *  he  roints  of  the  half  power  of  the  dia.;r"m  of 
directi  lty).  For  sue  a  uni?  t’-e  most  difficult  jvrt  pro- es  to  be  the 
antenna,  which  should  ha  e  a  ^reat  aperture.  Gn>-  may  make  use  of  the 

interference  method.  If  th**  len-th  of  t  he  wave  is  chosen  sufficiently 
» 

short  Or^l  cm)  it  will  he  ve  y  essential  to  have  beside  its  chroaosr  here 


telescope 


The  most  feasible 


tl 

b)  The  radio  spectrograph  for  the  range  X  >  5°  cn» 
apparently,  ia  the  panorama  design  of  the  receiver  in  conjure  tion  with  the 
system  of  vide-field  antennas.  The  mo3t  difficult  part  for  buildin  proves 
to  bo  the  receiver,  Fjor  this  instrument  it  is  of  importance  to  have  at 
hand  not  only  the  coronogrnrh,  but  als$^  the  chrooonp  ere  telescope. 

Our  coronal  station  already  in  the  current  year  1955  •'  included 
in  the  All-l’nion  rr»';ram  of  the  Sorvice  of  the  Sun  for  'he  observation  of 
the  prominence'-  in  the  solar  corona. 
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